Objective. In a moderated mediation model, this study examined the interaction effect of pain severity and medical evidence on physician judgments of chronic pain. The effects of higher pain severity on physician judgments were expected to be mediated through anticipated clinical burden, but only when medical evidence was low.
Introduction
A substantial literature attests to the influence of various patient, provider, and contextual factors on judgments of patients with chronic pain [1] . Two of these factors, the degree of confirmatory diagnostic evidence (a contextual factor) and the level of reported pain severity (a patient factor), have particularly strong research evidence supporting their influence on clinical judgments [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . That research has shown that clinicians and other observers are more likely to distrust and discount symptoms that patients report, are less inclined toward medical interventions, and are more cognizant of psychosocial contributors when patients report chronic pain of high severity. These effects are especially pronounced when medical evidence is ambiguous or weak. When reported levels of pain severity are high, clinicians not only discount reported pain severity and the contribution of medical factors to a chronic pain condition, but they do so to a greater degree than the lay public [10] .
The latter findings can have significant clinical implications. For example, the provider tendency to discount pain reports at higher levels of severity may occasion undertreatment when patients experience pain at levels that merit aggressive intervention [12] . Similarly, the need for confirmatory medical evidence to validate a patient's symptoms can be particularly problematic for patients with chronic pain, where such evidence often is lacking [13] . Indeed, the presence of either or both of these factors can erode a provider's trust in a patient's motivations, an important ingredient in the participative decision-making that is needed for effective pain treatment [14, 15] . Of course, neither pain reports nor medical evidence operate in a vacuum-other contextual factors also can affect judgments and potentially magnify the impact of these factors. For example, prescribing opioids and making work-related disability benefit determinations carry additional clinical and/or regulatory weight that also can influence provider judgments [16, 17] .
While there is substantial evidence demonstrating the effects of variables such as pain severity and medical evidence on clinical judgments, the mechanisms that account for those effects are unclear. A potential mechanism involves social norms: patients with chronic pain who describe high levels of pain severity absent confirmatory medical evidence are discounted because such reports violate social norms that value stoicism in response to adversity [6, 7] . Thus, patients who respond to pain in in a counternormative manner (i.e., by describing pain of high severity) may be seen by their providers as "bad patients." Hence, their pain reports may be viewed as inflated and not a legitimate reflection of their actual symptom experience.
An alternative explanation of the discounting phenomenon also has been proposed. That explanation postulates that the clinical burden assumed by the clinician responsible for providing chronic pain treatment may mediate the influence of patient, provider, and/or contextual factors on clinical judgments [10, 18] . Clinical burden is experienced along two overlapping domains: 1) the professional challenge that a physician assumes in managing the often complex medical and psychosocial treatment of a patient with chronic pain and 2) the interpersonal difficulties often endemic to the resulting patient-provider relationship. Such difficulties are common in the treatment of patients with chronic pain and other disorders where symptoms may defy biomedical explanation [19] . Thus, clinical burden is viewed as a function of both the professional responsibilities and the interpersonal demands that physicians incur when they engage in the care of a patient with chronic pain.
The proposed mechanism derives from a literature that demonstrates that health care providers, most of whom are familiar with biomedical rather than psychosocial models of pain and illness [20, 21] , find chronic pain conditions to be difficult and unrewarding. Such patients embody many of the characteristics that biomedically oriented providers find challenging: Diagnoses are rarely straightforward, etiology is often uncertain, treatment options are limited, and psychosocial factors often complicate care [22] [23] [24] [25] . Moreover, these patients can present additional issues of substance misuse and/or medicolegal involvement [26] . In short, physicians who provide care to these patients, especially those practitioners who lack core competencies in pain medicine [20] , may expect a high burden of care with uncertain outcomes.
The provider burden explanation proposes that, when faced with patients who are likely to be burdensome and to have a limited chance for treatment success, physicians are motivated to minimize their responsibility for medical care rather than expand their treatment to psychosocial targets. This motivation may be reflected in a tendency to discount the severity of a patient's reported symptoms in order to reduce the pressure that they might feel to prescribe potent analgesic medications. Similarly, it may be reflected in the attribution of severe pain symptoms to psychosocial rather than biomedical causes. Further, it may be reflected in defensive attributions for poor treatment outcomes: Studies have shown that providers tend to ascribe poor outcomes to patients' psychosocial status and good outcomes to treatment-or provider-related factors [27, 28] . Thus, attributions to psychosocial factors can reflect doubts about the validity of symptoms and can serve to diminish a provider's felt responsibility for poor treatment outcomes. This phenomenon also has support in the psychological literature: Social exchange theory posits that an intuitive cost-benefit analysis, influenced by past experience, determines the "worth" of a relationship and the subsequent effort given to pursuing that relationship [29, 30] .
The purpose of the present study was to examine the potential mediating role of the provider's expected burden in physician judgments of patients with chronic pain. As shown in Figure 1 , a moderated mediation model was hypothesized: The effect of patient-reported pain severity on physician clinical judgments was expected to be mediated by the provider's expected clinical burden. Further, the level of medical evidence was expected to moderate the direct and indirect (mediated) effects of pain severity on judgments. Specifically, we predicted that severe levels of patient-reported chronic pain, relative to low or moderate levels, would occasion more symptom discounting (including issues of distrust and psychosocial attributions for symptoms), less aggressive medical care, lower expectations regarding patient improvement, and higher expectations of patient comorbidities (e.g., medication abuse, depression), and that these effects would be mediated through physicians' expected burden in providing clinical care. However, mediation of pain severity effects by burden was hypothesized to occur only when medical evidence was low (or, alternatively, would be much weaker when medical evidence was high). In other words, when pain severity was high and supporting medical evidence was low, physicians would expect high psychosocial overlay and therefore highly burdensome care, a constellation of factors likely to affect their clinical judgments negatively.
Methods

Participants and Sampling
Four-hundred fifty physician residents and fellows in postgraduate year 2 or higher in clinical departments at the Saint Louis University School of Medicine were invited to participate in this study. Radiology and Pathology residents/fellows were excluded due to their limited clinical contact with patients. Invitations to participate were sent electronically to university email addresses for all potential participants, with a link to the study materials through a Qualtrics platform. Two invitations were sent; the second was sent to nonrespondents two weeks after the first. Participants were paid $50 for their time and effort. Accrual continued until there were no new participants for three consecutive days following the second invitation. Recipients first read a recruitment statement; those interested in participating then accessed the Qualtrics survey through a web link. Participation was anonymous; identifying information for reimbursement was collected in a second, independent electronic survey to which the participant was directed after completing the study materials. The institutional review board of Saint Louis University approved this study.
Procedure and Materials
Participants read a case description of a new patient in which they were told that the patient, RJ, was referred to them from a physician in the community. Participants were randomly allocated to one of six study conditions in a 3 Â 2 design that varied the level of usual pain severity reported by RJ as 4 vs 6 vs 8 on a 0-10 scale (0 ¼ no pain and 10 ¼ excruciating pain) and the level of diagnostic medical evidence as low vs high. Other descriptive information about the patient was held constant. Figure 2 displays the case description.
Participants then answered 30 Likert-type questions about the case. Clinical judgment questions were based on those used in previous research studies that had demonstrated sensitivity to manipulations of pain severity and medical evidence (e.g., 1, 10). Participants were instructed to answer the questions "as a provider seeing RJ for the first time, who is considering whether to accept RJ as a permanent patient." The first set of four questions referred to "Impressions of the Patient." Participants made attributions for the patient's pain to medical and psychosocial factors on a 10-point (1-10) scale: 0-10%, 11-20%, 21-30%, 31-40%, 41-50%, 51-60%, 61-70%, 71-80%, 81-90%, and 91-100%. Trust in the patient's pain report was rated on an 11-point (1-11) scale: 1 ¼ not at all, 6 ¼ moderately, 11 ¼ completely. Participants then indicated the level of usual pain severity that they believed RJ was actually experiencing: 0 ¼ no pain, 5 ¼ moderate pain, 10 ¼ excruciating pain. Response to the latter variable was subtracted from the pain level reported by the patient in the case description to generate a pain severity difference measure.
The next 16 questions referred to "Expected Medical Management and Outcomes." Using the 10-point percentage scale described above, participants rated the likelihood that they would refer the patient to a physical therapist, psychiatrist, neurosurgeon or orthopedist, chiropractor, and pain medicine specialist; the likelihood that they would prescribe an antidepressant, anticonvulsant, and/or GABA inhibitor; and the likelihood that they would continue the muscle relaxant and opioid analgesic that already had been prescribed. Again using the 10-point percentage scale, participants then rated the likelihood that the patient would learn to manage his pain effectively, achieve functional gains, have unrealistic treatment expectations regarding pain relief, abuse opioids ("is abusing or will abuse"), experience a A final set of 10 questions referred to the expected "Provider Experience." These questions were derived from the literature on characteristics of patients that physicians perceive as particularly burdensome, negative, and obstructive to care [22] [23] [24] [25] [26] and represented the hypothesized mediator construct of "burden." Participants were told that these questions "refer to how much of a burden, if any, you would expect RJ to be if you were his primary health care provider." Using the 10-point percentage scale, participants rated the likelihood that "appointments with RJ will consume more of your time than you would want," "appointments with RJ will be more frequent than you would want," "clinical decisions will be more ambiguous and subjective than you would want," "you will have to manage more difficult psychosocial issues than you would want," "RJ will collaborate more poorly in his care than you would want," "RJ will be more hostile or argumentative than you would want," and "you will have to deal with more medicolegal issues (e.g., disability application) than you would want." Three additional questions asked participants to make a global rating of how "burdensome" they expected clinical care of this patient to be in general (1 ¼ not at all, 6 ¼ moderately, 11 ¼ extremely), to rate the likelihood that they would decide to be the patient's primary care physician over the long term, and to rate the maximum proportion of patients like the one
PresenƟng problem
RJ is a 43-year-old white male referred to you for medical care by his primary physician, who is reƟring. Two years ago, he sustained a herniated L4-L5 disc while working at a large manufacturing plant. AŌer a course of conservaƟve care, he underwent a discectomy and returned to work three months later, at which Ɵme his Worker's CompensaƟon claim was closed. Since his return to work 1.5 years ago, there have been recurrent work absences secondary to flare-ups of LBP. Over the past four months, he reports nearly constant LBP with radiaƟon into his leŌ lower extremity.
History RJ is an electrician who has worked at his present job for approximately six years. He is unhappy with his employer because he feels that the company has been uncooperaƟve in adjusƟng his job duƟes to accommodate his LBP condiƟon. He is married with children ages 12 and 15. He describes his marriage as only "OK," indicaƟng that the current situaƟon has put significant stress on his marriage and that he wishes his wife would be more supporƟve.
Clinical examinaƟon RJ is moderately overweight at 6' and 215 pounds. He presents with evident agitaƟon and describes persistent LBP with radiaƟon into his leŌ lower extremity. Vital signs are within normal limits, and review of systems is unremarkable. Gait is slow and antalgic to the leŌ. RJ displays limited lumbar range of moƟon on all planes. He reports pain at 45°on straight leg raise, with radiaƟng pain reported into the leŌ lower extremity. RJ describes tenderness throughout the paralumbar region on palpaƟon.
Pain descripƟon
Based on the previous month, RJ reports a usual pain severity of [4 vs 6 vs 8] on a 0-10 scale, where 0 = no pain and 10 = excruciaƟng pain. Pain increases with sustained acƟvity, bending, and liŌing. Pain decreases with rest, heat, and medicaƟon. RJ regularly takes cyclobenzaprine (10 mg, TID) and ibuprofen (800 mg, TID). He also takes Percocet ii q4-6h when pain is severe, typically several days per week over the past four months, and describes it as somewhat helpful for flare-ups.
DiagnosƟcs
[Recent MRI of the lumbar spine was unremarkable for a person of his age and medical history, with degeneraƟve changes at L4-5, mild narrowing of the L4-5 disc space, and no evidence of disc herniaƟon. vs Recent MRI of the lumbar spine shows a grade II spondylolisthesis at L5-S1, degeneraƟve changes at L4-5 and L5-S1, a probable disc herniaƟon at L4-5, and severe narrowing of the L4-5 and L5-S1 disc spaces.] Figure 2 Case description, with manipulations of usual pain severity (4 vs 6 vs 8) and medical evidence (low vs high) in bolded brackets. LBP ¼ low back pain; MRI ¼ magnetic resonance imaging; TID = three times daily.
in the case description that they would want in their practice (10-point percentage scale, reverse scored for analysis). The burden questions were subjected to factor analysis in order to identify any summary dimensions of burden that might underlie the individual questions, potentially reducing the 10 questions to a smaller number of composites for representing the burden mediator variable.
Participants then provided descriptive information: gender, age, and postgraduate year of training. They also rated their level of experience with patients with chronic pain on a 1-4 scale: 1 ¼ very little, 2 ¼ some, 3 ¼ moderate, 4 ¼ substantial.
Results
Participants
One-hundred twenty-six residents/fellows (28.0% of the population) provided consent and submitted responses. Nine respondents, however, were eliminated due to incomplete responses. Another eight completed the materials in three minutes or less and also were eliminated (pilot testing indicated that $10 minutes were required to complete the materials). The final sample, therefore, was N ¼ 109 (24.2% of the population). There were 36 women (33.0%) and 73 men (67.0%). The mean age was 30.4 years (SD ¼ 3.0 years). Postgraduate stage was year 2 for 56 (51.4%), year 3 for 26 (23.9%), and year 4 or higher for 27 (14.8%). On average, participants reported "some" experience with patients with chronic pain, with a mean rating of 2.2 (SD ¼ 0.9). Mean time to complete the study was eight minutes (SD ¼ 4 minutes).
Statistical Power
Cell sizes for the six cells of the study design ranged from N ¼ 16-20; the distribution of respondents did not vary significantly across conditions (v 2 (2) ¼ 0.04, P ¼ 0.98). Statistical power for the Pain Severity main effect and Pain Severity Â Medical Evidence interaction was adequate (80%), assuming an alpha error probability of 0.05 for effect sizes of partial g 2 ! 0.084; power was adequate for the Medical Evidence main effect for effect sizes of partial g 2 ! 0.069.
Main Effects and Interactions
Analysis of variance (ANOVA) was used to test for main effects of Pain Severity and Medical Evidence and their interaction on clinical judgments. 
Burden (Mediator)
As shown in Table 2 , burden ratings reflected a high level of expected burden. Burden items were factor analyzed using principal axis factoring with oblique rotation. Based on eigenvalues and the scree plot, two factors were extracted. Pattern matrix loadings for the rotated factors corresponded to two correlated but discriminable dimensions of burden: Management Burden and Personal Burden. As shown in Table 2 , Management Burden reflected time demands (frequency and duration of appointments), the prospect of managing psychosocial and medicolegal issues, ambiguity/subjectivity inherent in clinical decision-making, and global burden. Personal Burden reflected the prospect of patient hostility or argumentativeness and poor collaboration, wanting fewer such patients in one's practice, the prospect of engaging long term with this patient, and global burden. Factor scores were calculated from the rotated matrix using the regression method (mean ¼ 0, SD ¼ 1).
Moderated Mediation
The Hayes PROCESS Procedure for SPSS (2016), Model 8, was used to test for moderated mediation (Figure 1 ). Bias-corrected bootstrapping for confidence intervals (CIs) for indirect effects with 10,000 samples was utilized. Data were analyzed separately with the Management Burden and Personal Burden factors as mediators. Regardless of the model, results showed no evidence of mediation. Inspection of the models indicated that the failure of mediation was secondary to a lack of any significant relationships of Pain Severity, Medical Evidence, or the Pain Severity Â Medical Evidence interaction with either of the mediators. In fact, a post hoc analysis indicated that even extreme combinations of the independent variables-usual pain severity of 8 and low medical evidence vs usual pain severity of 4 and high medical evidence-yielded no effects on either of the burden factors (Management Burden, t(33) ¼ -1.00, P ¼ 0. 
Post Hoc Mediation Analyses
While there was no support for the hypothesized moderated mediation model, the associations described above among the independent, judgment, and burden variables suggested alternative models. Consequently, we conducted post hoc, simple mediation analyses (Hayes PROCESS for Model 4) in which the mediator and outcome variables were reversed: The burden variables were treated as outcomes and clinical judgment variables as mediators. Post hoc models were tested where an independent variable predicted a clinical judgment variable, and the judgment variable predicted one or more burden variables. These criteria yielded three . Thus, full mediation was demonstrated for each model. Low medical evidence was associated with reduced trust in the patient's pain report, which in turn predicted higher levels of expected Management and Personal Burden. High medical evidence was associated with greater likelihood of referring RJ to a surgeon, which in turn was associated with higher levels of expected Personal Burden. Thus, medical evidence predicted burden only indirectly, entirely through its associations with clinical judgments.
Discussion
The results of this study demonstrated clearly that expected burden did not mediate physician judgments of patients with chronic pain. While main effects were found for pain severity and medical evidence on clinical judgments in a pattern that is generally consistent with the literature [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] , the provider's expected burdenmanagement or personal-mediated none of the effects. Relative to the main effects, increasing levels of reported pain severity occasioned increased pain discounting (i.e., discrepancies between patient reports and physician estimates of the level of pain that they believed the patient actually experienced), especially at higher levels of pain. When the patient's usual pain was reported as 8/10, physicians estimated that the level actually was closer to 5; similarly, when the patient reported usual pain of 6/10, physicians estimated the actual level was closer to 4. Nevertheless, physicians were also more willing to continue to prescribe an opioid to the patient whose reported pain level was high (8/10) rather than low (4/10). Concerning the effects of medical evidence, the absence of confirmatory evidence was associated with weaker attributions of pain to medical factors, stronger attributions to psychosocial factors, decreased trust in the patient's pain report, and a lower likelihood of surgical referral. There were no interaction effects, nor was there evidence of significant associations between the independent variables and either of the burden variables, with the latter result precluding any possible mediation effects.
While the provider's expected burden was not associated with either pain severity or medical evidence, it was associated with multiple clinical judgments. Increased levels of burden were associated with less trust in pain reports, a lower likelihood of learning effective self-management skills or making functional gains, and a greater likelihood of abusing opioids, becoming depressed, and becoming permanently disabled. In addition, greater burden was linked to an increased likelihood of referral to a pain medicine specialist or surgeon.
In short, study findings appeared to reflect stigmatizing views of patients [23] [24] [25] [26] . The results suggest that physicians approached the judgment and burden estimation tasks from a preexisting mindset or stereotype [31] [32] [33] , one that apparently was activated by reading the case description of a fairly typical patient with Physician Judgments and the Burden of Chronic Pain chronic pain. That mindset, which appears to view patients with chronic pain as untrustworthy, depressed, drug abusing, disability seeking, and unlikely to improve (i.e., not the type of patients that physicians would want in their practices), was generally impervious to experimental manipulations of pain severity or confirmatory medical evidence. Indeed, patients with moderate levels of pain severity and supporting medical evidence were deemed no less burdensome than those who described high pain severity without such evidence, two greatly differing clinical profiles.
The lack of discrimination evident in the latter comparison, of course, raises concerns as to whether a preexisting negative stereotype, such as that associated with chronic pain, may undermine empirical decisionmaking and appropriately customized treatment decisions. The "chronic pain patient" mindset with which the physicians approached the study task appeared to overwhelm any considerations of how reported pain levels and medical evidence might guide treatment approaches and expectations of outcomes, resulting in mostly nonsignificant main effects. Such a heuristic approach to the patient would preclude use of a mental calculus that attended to and weighed specific types of information in the judgment process. While negative stereotypes of chronic pain patients have long been documented in the medical literature [31] , their existence at this time is particularly concerning, especially as we now recognize the staggering societal costs of chronic pain and associated opioid misuse [34, 35] . Paradoxically, negative stereotypes of chronic pain patients persist despite enormous professional and popular press that has underscored the shortcomings of a biomedical model, as well as the need for more integrated, biopsychosocial approaches to the management of chronic pain if improved treatment outcomes and reduced societal costs are to be realized.
Aside from the direct influence of such negative stereotypes on clinical decisions, such characterizations of chronic pain patients are not conducive to forming a strong clinical relationship characterized by solid communication, shared decision-making, and empathy, the type of patient-provider collaboration generally considered most likely to yield positive therapeutic outcomes [19, 36, 37] . Indeed, given evidence that chronic pain patients also tend to view providers through a negative lens [38] , these data suggest that the risk of a compromised patient-provider relationship is high.
Although the study failed to support the hypothesized mediation model, post hoc analyses demonstrated the importance of trust in a patient's pain report as a key factor in reducing a physician's perceived clinical burden [39] . Not surprisingly, the existence of supporting diagnostic evidence contributed greatly to a provider's confidence in a patient's pain report, reducing the expected clinical burden. The latter result echoes a substantial literature that shows that providers desire and seek evidence that increases the certainty with which they view the validity of subjective symptoms, such as pain [1] . On the other hand, the latter finding is not particularly encouraging given the fact that many patients with chronic pain lack the confirmatory medical evidence that can yield such certainty [13] . Hence, this finding only underscores the importance of finding other ways to promote symptom-related communication between physicians and patients with chronic pain, such that the reported symptoms are deemed trustworthy [40] .
Aside from the implications of the findings for general medical practice, the implications for resident physicians and for graduate medical education also are noteworthy. Studies suggest that both undergraduate and graduate medical education programs may not prepare physicians to provide effective, team-based chronic pain management. Indeed, many medical schools have formal curricula in chronic pain management that have been deemed to provide inadequate training for practicing physicians [21] . The results of this study suggest that resident physicians, perhaps feeling unprepared to manage the chronic pain condition described in the vignette, employed a biomedical stereotype reflecting negative perceptions of this patient population to guide their clinical judgments [41] . Of course, the present results must be considered in the context of the methodological limitations associated with survey-based research. In particular, clinical case descriptions presented in written form lack the fidelity of an actual clinical encounter. Thus, the manipulation of the independent variables may have lacked the power of actual clinical experience and/or diagnostic reports, a shortcoming that may have been further enhanced with web-based materials. The depiction of the patient as both white and male further limits the ecological validity of the study materials. Similarly, clinical judgments were assessed hypothetically, and the degree to which such judgments reflect actual clinical behavior is open to question. Further, physician judgments were solicited only for chronic pain scenarios; no comparisons were made with nonpain scenarios. Without such comparisons, we cannot conclude with confidence that the negative stereotypes found in this study were specific to chronic pain-negative stereotypes may apply to other clinical conditions, as well. The testing of only two independent variables (pain severity and medical evidence) is an additional limitation. Numerous other variables have been shown to affect physician judgments of chronic pain patients, including patient gender and race [1] . In particular, the current study did not consider the role of patient pain behaviors in influencing clinical judgments, some of which (e.g., facial expressions and motor behavior) have been shown to have paradoxical effects, relative to pain severity, on pain-related judgments [1] . Future research that incorporates pain behaviors (e.g., guarding, fidgeting, pacing, grimacing) would be helpful in explicating effects within judgment models. Finally, as noted above, the sample for this study was medical residents/fellows. While these physicians describe bona fide experience with patients presenting with chronic pain, their levels of experience fall short of those that would characterize more seasoned providers.
Despite those considerations, the present results suggest that clinical judgments of patients with chronic pain are associated with a burden-enhancing stereotype that may be independent of clinical information regarding pain severity and medical evidence. While the development of specific strategies aimed at enhancing physician trust in patients with chronic pain may be a possible strategy to reduce that stereotype, it is difficult to have confidence in such approaches given the abundant data that attest to the intransigence with which stereotypes are held [43] . Even if such strategies were practicable, their ultimate impact would likely require substantial changes to the training that physicians receive regarding the medical management and treatment of chronic pain. An alternative and more near-term approach to addressing this issue may be to increase the availability of multidisciplinary approaches to chronic pain care. There is longstanding evidence that such team approaches to chronic pain improve clinical approaches and outcomes over standard medical treatment [44, 45] . Such results are likely a function of the multiple perspectives brought to bear on clinical judgments, as well as multiple skill sets brought by a team of providers to the delivery of effective pain care. Thus, multidisciplinary treatment may both offset the individual biases documented above and reduce the burden that individual providers might feel when faced with patients with challenging chronic pain conditions.
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